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PERSPECTIVES IN REHABILITATION
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communication vulnerable and health-care professionals: a scoping review
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aFaculty of Health, Zuyd University of Applied Sciences, Heerlen, the Netherlands; bResearch School CAPHRI, Maastricht University, Maastricht,
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ABSTRACT
Purpose: The role of the physical environment in communication between health-care professionals and
persons with communication problems is a neglected area. This study provides an overview of factors in
the physical environment that play a role in communication during conversations between people who
are communication vulnerable and health-care professionals.
Method: A scoping review was conducted using the methodological framework of Arksey and O’Malley.
The PubMed, PsycINFO, CINAHL and Cochrane Library databases were screened, and a descriptive and
thematic analysis was completed.
Results: Sixteen publications were included. Six factors in the physical environment play a role in conver-
sations between people who are communication vulnerable and health-care professionals: (1) lighting,
(2) acoustic environment, (3) humidity and temperature, (4) setting and furniture placement, (5) written
information, and (6) availability of augmentative and alternative communication (AAC) tools. These factors
indicated barriers and strategies related to the quality of these conversations.
Conclusions: Relatively small and simple strategies to adjust the physical environment (such as adequate
lighting, quiet environment, providing pen and paper) can support people who are communication vul-
nerable to be more involved in conversations. It is recommended that health-care professionals have an
overall awareness of the potential influence of environmental elements on conversations.
 IMPLICATIONS FOR REHABILITATION
 The physical environment is an important feature in the success or disturbance of communication.
 Small adjustments to the physical environment in rehabilitation can contribute to a communication-
friendly environment for conversations with people who are communication vulnerable.
 Professionals should consider adjustments with regard to the following factors in the physical environ-
ment during conversations with people who are communication vulnerable: lighting, acoustic environ-
ment, humidity and temperature, setting and furniture placement, written information, and
availability of AAC (augmentative and alternative communication tools).
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Introduction
Effective communication in conversations between clients and
professionals plays an important role in client-centred care, shared
decision making and preventable adverse events in health-
care.[1–5] Their conversations often relate to (health-related) goals,
activity choices, medical treatment, and the evaluation of treat-
ment. Such conversations between clients and health-care profes-
sionals are often complicated and multidimensional; this is partly
due to the complexity of communication itself, but is also due to
time constraints, emotions, different expectations and factors in
the social and physical environment.[5]
Conversations are even more challenging if a client is commu-
nication vulnerable.[6] There are different definitions of people
who are communication vulnerable in literature.[7,8] We define
people who are communication vulnerable as people who, due to
a disease or medical condition, have difficulty expressing them-
selves and/or understanding information in particular environ-
ments or situations. Their communication difficulties can be mild
to severe, and can be due to their sensory, emotional, physical, or
cognitive (dis)abilities.[9] In this paper we focus on people who
are communication vulnerable due to neurological disorders.[10]
According to the International Classification of Functioning,
Disability and Health (ICF),[11] the physical, social and attitudinal
environment has an impact on conversations. A great deal of
research has been conducted regarding the impact of the social
and attitudinal environment on conversations, and more specific-
ally the personal skills required to communicate effectively with
clients in conversations.[12–14] Less attention has been paid to
the impact of the physical environment on conversations in gen-
eral and in particular to the quality of conversations between peo-
ple who are communication vulnerable and health-care
professionals. The physical environment has an influence on peo-
ple’s abilities to participate and engage in activities.[11] The ICF
defines the physical environment as the natural environment,
human-made changes to the environment and products and tech-
nology.[15] Products and technology involve naturally occurring
things (e.g. trees and plants), fabricated things (e.g. chairs, written
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information) and technological objects (e.g. computers).[11,16]
Research has shown that factors in the physical environment have
an impact on the activities and communication of people who
experience communication difficulties.[17] Examples of factors
influencing conversations are noise and the arrangement of
furniture.[17]
Since the physical environment and other ICF environmental
factors (support and relationships, attitudes, and services, systems
and policies) have a reciprocal relationship,[18] more knowledge is
needed about the impact of the physical environment in order for
professionals and health-care systems to create communication
friendly environments. Adapting or modifying existing physical
environments, and designing new environments that promote
universal communication access, is important.[19]
A literature review by O’Halloran and colleagues concentrated
on the acute hospital setting when describing the environmental
(both social and physical) barriers and facilitators that play a role
in the communication between professionals and people with
communication disability.[20] Other studies focus on how the
physical environment can be adjusted for a group of people with
a specific illness or characteristic, such as aphasia friendly environ-
ments [17] or environments for people with dementia.[21]
O’Halloran concludes that more insights are needed about the fac-
tors in physical environments when communicating with people
who have had a stroke, traumatic brain injury or who have
dementia.[20] Neurological disorders often lead to communication
difficulties. People with different diagnoses experience different
communication difficulties and needs, and therefore physical envi-
ronments should be created that contribute to the communicative
needs of specific individuals. Many of these communicative needs,
however, may be applicable for more than one person, or for
more than one diagnosis. When looking at the communicative
needs of a larger target group, communication accessible environ-
ments can be created that support communication for a large
group of people who are communication vulnerable, irrespective
of a specific diagnosis.
The role of the physical environment in communication is a
neglected area, and an up-to-date review of the literature is miss-
ing. A better understanding of communication friendly environ-
ments for conversations with health-care professionals can
contribute to more accessible and empowering client-centred care
for people who are communication vulnerable.[20,22] This litera-
ture review takes a broad look at health-care settings, and focuses
on the target group of people who are communication vulnerable
due to neurological disorders, since many people with neuro-
logical disorders are communication vulnerable. The aim of this
scoping review is to provide an overview of factors in the physical
environment that play a role in communication during conversa-
tions between people who are communication vulnerable and
health-care professionals.
Methods
A scoping review was conducted to provide an extensive overview
of the literature related to factors in the physical environment
that play a role in communication between people who are com-
munication vulnerable and health-care professionals. Scoping
reviews are suitable for studying broad topics, are used to com-
prehensively and systematically map the relevant literature, and to
identify key concepts and gaps in research.[23,24] The current
scoping review was conducted using the methodological frame-
work of Arksey and O’Malley.[23] This framework identifies five
stages in conducting a scoping study; the methods used in the
current review will be described according to these stages.
Identifying the research question
The research question for this review was: which factors in the
physical environment play a role in communication between peo-
ple who are communication vulnerable and health-care professio-
nals, during conversations in health-care settings?
Identifying relevant studies
Published scientific literature was searched via electronic scientific
databases (PubMed, PsycINFO, CINAHL and the Cochrane Library)
and reference lists in order to obtain a comprehensive set of lit-
erature on this topic.
The research team developed a list of search terms and filter-
ing options based on orientation searches, which led to search
outcomes that best fitted the research question. A library expert
was consulted for advice on search strategies in the electronic
databases. A strategy for searching PubMed was used as the main
protocol, and modified for other databases. The keywords were
applied to titles and abstracts.
Three main keywords were combined using the Boolean term
“AND”. The first main terms were “adult” AND “communication
disorders” in combination with neurological disorders that may
affect communication: OR aphasia, OR dementia, OR Parkinson’s
disease, OR dysarthria, OR amyotrophic lateral sclerosis, OR mul-
tiple sclerosis, OR brain injuries, OR stroke. We chose to do a
broad search on communication disorders and used some specific
diagnoses (using “OR”) to search for more literature about diagno-
ses which are often linked to communication difficulties due to
neurological conditions in the literature. Our first objective was to
search only “communication disorders”, however, we found during
several orientation searches that adding some neurological search
terms that are often linked to communication difficulties gave
more relevant search outcomes. We therefore used the Boolean
term ‘OR’, so as not to exclude any other neurological diagnosis.
The second main keyword “environment” was used including
the following related terms: OR environment design, OR health
facility environment, OR hospital design, OR construction. Finally,
the third main keyword, “communication”, was used with the fol-
lowing related terms: OR health communication, OR communica-
tion barriers, OR communication aids for disabled OR
interpersonal relations. The keyword “conversations” was specific-
ally not used because in Medical Subject Headings (MESH) this is
linked to interviews, and pilot searches revealed that this led to
irrelevant search outcomes. The MESH term “dialogue” was not
used because it led to outcomes related to drama. The MESH
term “discussion” was also not used because it led to outcomes
related to ethics, focus groups and motivational interviewing. The
keywords “computer communication networks” and “social envi-
ronment” were excluded using the Boolean term “NOT”, since
these produced irrelevant output, with no focus on the physical
environment. No publication date restriction was used in the
search. The following general inclusion criteria were used to filter
the search: published in English, Dutch or German languages,
adults and research about health-care settings.
Study selection
In the study selection phase, the relevance of the literature was
assessed in three steps: title level, abstract level and full text level.
In the first selection step, three researchers (SS, RD, HS) assessed
the titles independently, using a three-point scale (0¼ irrelevant;
1¼possibly relevant; 2¼ relevant). These scores were totalled and
articles with scores of 2 or more were included in the sample.
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Consequently, any uncertainties or discrepancies at this early
stage in the review did not eliminate publications for assessment
at the abstract level. Predefined inclusion criteria at the title level
were: (a) people who are communication vulnerable and health-
care professionals as the target groups, (b) communication as a
main theme or subtheme, and (c) physical environment as a main
theme or subtheme.
During the second selection step, at the abstract level, two
researchers (SS, HS) assessed the included publications for rele-
vance by reading the abstracts, using the same scoring procedure
as in step one. These scores were summed and articles with
scores of 1 or more were included in the sample. The predefined
additional inclusion criteria for this level were: (a) the study had
to reflect a natural (not laboratory) environment; (b) the partici-
pants in the study were communication vulnerable due to neuro-
logical disorders; (c) focus on conversations with professionals.
Exclusion criteria were: (a) studies focusing only on the envir-
onment in non-health surroundings and settings (e.g. public
spaces) (studies about conversations between health-care profes-
sionals and people in the home environment were included), (b)
studies focusing only on communication between professionals or
between people who are communication vulnerable, (c) studies
about “snoezelen” (Dutch for controlled multisensory stimulation
environment), or (d) studies merely about “wayfinding”.
In the third selection step, two researchers (SS, HS) assessed
the remaining full texts. To define the inclusion criteria for this
level, a small subset of studies (15) was used. The final inclusion
criteria were: (a) the study had to present information relevant to
conversations between people who are communication vulnerable
and health-care professionals, (b) the study had to present a direct
association between the physical environment and conversations
with professionals. The inclusion of information was not limited
by the methodological quality of the research [23–25]. Each article
was discussed by the two researchers to decide upon inclusion or
exclusion. Inconsistencies or uncertainties were discussed with a
third researcher (RD) who also checked the article for the selection
criteria. The reference lists of the publications included in this
third step were checked for additional relevant publications.
Charting the data
After the final full text inclusion, a data extraction form was devel-
oped based on a small set of full texts and a research team con-
sultation. This data extraction form consisted of descriptive
elements (author, year, location and aim of the study, study
design, study population, and setting). Two researchers (SS, HS)
independently charted the data and subsequently discussed
inconsistencies.
Collating, summarizing and reporting the results
A summary was made of the main characteristics of the literature,
using the descriptive elements of the data extraction form.
Thereafter, the researchers conducted a thematic analysis of the
information in the publications. In the first phase of the thematic
analysis, two researchers (SS, HS) read the publications independ-
ently and highlighted text fragments related to the scoping
review research question. In the second phase, these text frag-
ments were independently placed in an Excel file and, based on
discussion, a final Excel file including all relevant information was
developed. In the third phase, labels were added to the text frag-
ments independently by the two researchers (SS, HS) and the text
fragments were ordered according to these labels. Three
researchers discussed the formulated labels, and developed factors
and sub-factors.
Results
Based on the initial 5048 hits in the databases, 16 publications
were included in this review (Figure 1), published between 1989
and 2015. Two publications were included in the final selection
based upon the reference list search. Of the 152 excluded publica-
tions in the full text phase, 115 publications were excluded
because they were not about conversations between people who
are communication vulnerable due to a neurological condition
and health-care professionals. The other 37 publications were
excluded because no direct association was made between com-
munication and physical environment. The included publications
comprised book chapters, discussion reports and articles about
empirical research.
Descriptive summary of the articles
The characteristics of the publications are presented in Table 1, in
which the author, year and country, aim of the study, study
design, study population and the setting of the studies are
described. A total of 16 publications were included, consisting of
two qualitative studies, seven quantitative studies, one mixed
method research, one discussion report and four literature
reviews. One book chapter was included. The research articles
embraced a wide range of settings and target groups. These set-
tings were: long-term care settings, hospitals, dementia facilities,
acute stroke units, ALS clinics, speech and language therapy prac-
tices, and professionals visiting the home environment. Various
target groups within the scope of “people who are communica-
tion vulnerable” were included in the publications: for example
people with dysarthria, aphasia, dementia, Parkinson’s disease,
or ALS.
Thematic summary of the articles
A thematic analysis of the articles revealed factors in the physical
environment that influence the conversations between people
who are communication vulnerable and health-care professionals.
These factors were: (1) lighting (3 articles); (2) acoustic environ-
ment (11 articles); (3) humidity and temperature (3 articles); (4)
setting and furniture placement (8 articles); (5) written information
(5 articles); and (6) availability of augmentative and alternative
communication (11 articles). Some articles describe more than one
factor. The factors are further described using sub-factors in which
barriers and strategies were identified (Figure 2). First, the factors
with regard to human-made changes to the environment are
described, followed by the factors related to products and tech-
nology (written information and AAC) [15]. Since the results are a
thematic summary, the order of the factors does not give an indi-
cation of their relevance or priority.
Lighting
In studies about conversations with people with dementia [26] or
a stroke [27], lighting was described as having an influence on
communication. Both the type of light and the position of lighting
were considered important. Barriers mentioned were poor light-
ing, compromised light and standing in front of a light source
[27]. Day and colleagues explain that light particularly affects peo-
ple with dementia because they often suffer from visual deficits,
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such as difficulties with colour discrimination, depth perception
and sensitivity to contrast.[28]
Strategies mentioned to overcome light as a barrier to commu-
nication were using adjustable light, brightening the light, using
indirect lighting sources, using natural light, and using light pro-
viding visual contrast.[26,29] Direct light can also be filtered
through sheer draperies and shades, and professionals can
observe whether the faces of people speaking are in good
light.[26]
Acoustic environment
Sound in an environment, such as (excessive) noise and back-
ground noise, was often described as disturbing to conversations
between people who are communication vulnerable and health-
care professionals.
Several studies mentioned that noise is a barrier to communi-
cating for people with aphasia,[30] cognitive communication
barriers,[20,27] spasmodic dysphonia,[29] stroke,[20,27] demen-
tia,[26,28] ALS,[29,31] and hospitalized elderly people.[32,33] In
the studies of Park and Song [33] and Ruan and Lambert,[32]
noisy environments were rated as one of the most important
environmental barriers to communication by patients and nurses.
O’Halloran and colleagues describe examples such as oxygen
being delivered through a facemask, which can create between
75 and 90 dB of background noise at the level of the person’s
ears, and radiology equipment which also creates significant back-
ground noise.[20] Hull and Griffin [34] described how the acoustic
characteristics of environments were often not suitable for
communication; hard surfaces and square or rectangular spaces
create an unusual amount of reverberation and, therefore, distor-
tion of the sound (and speech) in that environment.[34]
Strategies to change the acoustic environment, such as modify-
ing sound levels (shutting doors and windows), using better
acoustic materials, or moving to a quiet environment, were often
mentioned as strategies to facilitate conversations between
people who are communication vulnerable and professio-
nals.[26,31,35] Carpeting, softer furniture and drapes could be
helpful to absorb sound and reduce reverberation.[34] According
to Bruce and colleagues changes in the auditory environment led
to more focused and less stressful interactions for the target
group of people who suffered from dementia.[26] Light and
sound level meters were also reported as useful for monitoring
environmental barriers and for making appropriate adjust-
ments.[26] Howe [29] noted, however, that noise can also be a
facilitator for people with Parkinson’s disease, as they spoke more
loudly when background noise was present.
Humidity and temperature
Humidity and temperature were identified in three articles as
important factors during conversations. Howe [29] reported in her
review that temperature changes, environmental irritants in the
air and humidity can be barriers for people who are communica-
tion vulnerable. In the studies of Park and Song [33] and Ruan
and Lambert,[32] uncomfortable room temperature and poorly lit
rooms were identified by elderly patients and professionals as
possible communication barriers in conversations.
Figure 1. This Figure illustrates the number of publications included during each phase of this review.
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Table 1. Descriptive summary of studies included in the scoping review (in alphabetical order).
Author, year, & country Aim of the study Study design Study population Setting Factors
Ball, Beukelman, &
Pattee [31]
2004
USA
To study the relationships
between speech intelli-
gibility and communi-
cation effectiveness as
rated by speakers with
ALS and their listeners.
Quantitative research:
descriptive quantita-
tive design.
Measures of: speech
intelligibility (“SIT”),
self-perceptions of
communication
effectiveness (“CETI-
M”), and listener
perceptions of com-
munication effect-
iveness (“CETI-M”)
People with ALS and com-
munication partners
N¼ 25 people with ALS
N¼ 29 communication
partners
Regional medical
centre specialty
clinic for people
with ALS
Acoustic environment
Bruce, Brush, Sanford,
& Calkins [26]
2013
USA
To report on effectiveness
of the ECAT in meeting
the practice needs of
SLPs for determining
environmental barriers
to communication
among clients with
dementia, and develop-
ing strategies for envir-
onmental modifications
to facilitate
communication.
Quantitative research:
time series design
Questionnaires at
four points in time,
information about
clients collected
twice.
Clinicians, i.e. SLPs, nurses,
physical and occupa-
tional therapists provid-
ing services for clients
with dementia
N¼ 71 clinicians
Long-term care
settings
Lighting, acoustic
environment, setting
and furniture place-
ment, low tech AAC
Day, Carreon, & Stump
[28]
2000
USA
To analyze and review
existing studies of
design and well-being
for people with demen-
tia to enhance the
design of dementia
facilities and to provide
direction for future
research.
Review of empirical
research
People with dementia Dementia facilities
in different set-
tings both short-
and long-term
facilities
Lighting, acoustic
environment
Garrett, & Huth [37]
2002
USA
To examine differences in
conversational parame-
ters when: contextual
support (i.e. graphic
topic setters) was avail-
able; personal events
versus current events
were discussed; interac-
tions with two conver-
sational partners were
compared; and an
instructional protocol
was introduced during
interactions with the
second partner.
Quantitative case
study:
Single subject reversal-
withdrawal design.
Observational measures
under three condi-
tions (no graphic
context, graphic
context, graphic
context plus instruc-
tion) in 24 sessions.
Participants with aphasia
and research communi-
cation partners
Participants with aphasia:
N¼ 1 Communication
partners: N¼ 2
Not defined Low tech AAC
Ho, Weiss, Garrett, &
Lloyd [38]
2005
USA
To determine whether
participants with global
aphasia were more suc-
cessful at initiating and
maintaining social
interactions with famil-
iar conversational part-
ners when remnants,
pictographic symbols,
or no symbols were
available.
Quantitative research:
combination of ABA
(before, during and
after treatment) and
alternating treat-
ment.
Single subject design,
based on observa-
tions.
Participants with global
aphasia
N¼ 2
Acute rehabilitation
hospital
Low tech AAC
Howe [50]
2008
Australia
To discuss why contextual
factors are important
for speech-language
pathologists to address
in their clinical practice,
describe how environ-
mental factors are
coded in the ICF, iden-
tify environmental fac-
tors that are relevant
for people with com-
munication disorders,
and identify personal
factors that are relevant
for people with com-
munication disorders.
Literature review People with communica-
tion disorders
Not defined Lighting, acoustic
environment,
humidity and tem-
perature, setting
and furniture place-
ment, written infor-
mation, low tech
AAC, high tech AAC,
professional aware-
ness of physical
environment
(continued)
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Table 1. Continued
Author, year, & country Aim of the study Study design Study population Setting Factors
Howe, Worrall, &
Hickson [17]
2004
Australia
Define aphasia friendly
environments, critically
evaluate the relevant
literature, and highlight
the gaps in research in
this area.
Literature review People with aphasia Not defined Acoustic environment,
written information,
low tech AAC, high
tech AAC
Hull [49]
1989
USA
Discuss the impact of the
environment on vision
and auditory, and pre-
sent suggestions for
improving those envi-
ronments so that com-
munication can be
facilitated for older
adults.
Book chapter Hearing impaired older
adults
Not defined Acoustic environment,
setting and furniture
placement
Jensen, Løvholta,
Sørensena,
Bl€udnikowc,
Iversena, Hougaarda,
Mathiesena, &
Forchhammer [36]
2015
Denmark
(1) To develop a proced-
ural guideline for inter-
disciplinary staff to
communicate with in-
patients with aphasia,
(2) to develop an inter-
disciplinary training
course and educate all
staff members, and (3)
to make available a set
of shared communica-
tion tools.
Mixed-methods
research qualitative
and quantitative
outcomes
Questionnaires before
and after
Semi-structured inter-
views
Nursing staff members
N¼ 31
In-hospital patients with
aphasia
Hospital Written information,
low tech AAC
O'Halloran, Hickson, &
Worral [20]
2008
Australia
Review the literature on
the environmental fac-
tors that influence
communication
between adults with
communication disabil-
ities and their health-
care providers in the
acute hospital setting
within the framework
of the ICF.
Literature review Adults with communica-
tion disabilities
Acute hospital
environment
Setting and furniture
placement, written
information, low
tech AAC, high tech
AAC
O'Halloran, Grohn, &
Worrall [30]
2012
Australia
Integrate and synthesize
the findings of three
separate studies con-
ducted within a larger
program of research, to
develop a new tax-
onomy of the range of
environmental factors
that influence commu-
nication between
patients with communi-
cation disabilities and
their health-care
providers.
Qualitative meta syn-
thesis (three studies)
Patients with communica-
tion disabilities (dys-
arthria, aphasia, visual,
auditory)
Metasynthesis: 1st study
N¼ 10 patients, 2nd
study N¼ 10 professio-
nals, 3rd study N¼ 65
patients
Acute hospital
stroke unit
Acoustic environment,
setting and furniture
placement, written
information, low
tech AAC
O’Halloran, Worrall, &
Hickson [27]
2011
Australia
Identify the environmental
factors that create bar-
riers and/or facilitate a
patient’s ability to com-
municate everyday
health-care needs and
analyze these environ-
mental factors in order
to develop a descrip-
tive list of the environ-
mental factors that
influence a patient’s
ability to communicate.
Qualitative research:
Participant
observations
Patients in acute stroke
units
N¼ 65 patients
Acute stroke unit Lighting, acoustic
environment, writ-
ten information, low
tech AAC, high tech
AAC
Park, & Song [33]
2005
South-Korea
Determine and then com-
pare the communica-
tion barriers perceived
by older in-patients
and nurses caring for
them, with the aim of
identifying the dispar-
ities between the per-
ceptions of the two
parties.
Quantitative research:
Descriptive survey
design
“Communication-
Barriers
Questionnaire”
Nurses and older hospital-
ized patients
N¼ 100 patients
N¼ 136 nurses
Hospital Acoustic environment,
humidity and tem-
perature, setting
and furniture
placement
(continued)
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Setting and furniture placement
The characteristics of the setting and furniture placement were
also identified in the literature as having an impact on conversa-
tions. For example, unfamiliar (hospital) environments could hin-
der conversations between people who are communication
vulnerable and professionals.[32,33,35] Weitzel and colleagues [35]
explained that people who suffer from dementia in particular can
be impaired by an unfamiliar environment, since it limits their
ability to understand explanations, follow directions, report symp-
toms, ask for help, and maintain relationships with professionals.
Excessive stimuli (e.g. visual or acoustic distractions) in the imme-
diate environment can hinder people who are communication
vulnerable from focusing on a conversation,[29,30] especially
people who suffer from dementia.[20] The lack of single rooms in
a health-care facility can limit the opportunity to have conversa-
tions about difficult topics requiring privacy and/or fewer
distractions.[30]
Strategies put forward to overcome barriers in rooms and fur-
niture include using a familiar and constant environment, rear-
ranging furniture in the room to make sure that people sit at eye
level, and that all people are completely visible and sitting at a
distance between 3–6 feet from each other.[26,29,34,35] Park and
Song advise providing a detailed admission orientation in which
necessary adjustments are discussed,[33] as the factors may
contradict each other. For example rearranging the furniture may
make the environment of the person who is communication vul-
nerable less familiar.
Written information
The availability of written information was described as a facilita-
tor in conversations with people who are communication
vulnerable, to help them understand information from professio-
nals.[27,30] Research shows that people who had a stroke or with
cognitive communication impairments benefited from written
information. O’Halloran and colleagues found that clients with
cognitive communication impairments did not receive any written
information to help them recall the detailed information given to
them verbally during discharge.[30] When providing written infor-
mation it is essential that the written information is communica-
tively accessible for the different target groups.[17,20] Suggested
strategies to enhance the communication accessibility of written
information are: large print, the use of short sentences, sufficient
white space surrounding the words, less detailed information, and
graphic representations of the topics.[17,27,29,30] The use of pen
and paper can also be beneficial in conversations between these
target groups and professionals.[17] Pen and paper can be used
as a strategy to write keywords, use drawings or prompt clients to
write.[36] Dialog notebooks can be used in which patients or
professionals write their notes during conversations.[36]
O’Halloran and colleagues noted that is it important that pen and
Table 1. Continued
Author, year, & country Aim of the study Study design Study population Setting Factors
Ruan, & Lambert [32]
2008
China
Identify the major com-
munication barriers
perceived both by
nurses and elderly
patients and to deter-
mine the differences in
the level of importance
on the communication
barriers between nurses
and elderly patients.
Quantitative survey
research
“Demographic
Characteristics
Questionnaire for
Nurses,
“Demographic
Characteristics
Questionnaire for
Elderly
Patients, and
“Communication-
Barriers
Questionnaire”
Nurses and older hospital-
ized patients
N¼ 75 patients
N¼ 84
Hospital Acoustic environment,
humidity and tem-
perature, setting
and furniture
placement
Waller, Dennis, Brodie,
& Cairns [39]
1998
UK
Describe the design and
evaluation of a com-
puter-based communi-
cation system called
“TalksBac” with four
non-fluent adults with
aphasia.
Quantitative research:
Uncontrolled before
and after design.
Measures of: language
impairment (“The
Western Aphasia
Battery”), semantic
knowledge (“The
Pyramids and
Palmtrees Test”),
functional communi-
cation (“Revised
Edinburgh
Functional
Communication
Profile”).
Comparison of: obser-
vations of aided and
unaided
conversations.
People with non-fluent
aphasia
N¼ 4
Speech and lan-
guage therapy
practice, & home
environment
High tech AAC
Weitzel et al. [51]
2011
USA.
Describe the special care
needs of hospitalized
patients with dementia
and provide recom-
mendations for health-
care providers to meet
those needs.
Discussion report Hospitalized people with
dementia
Hospital Acoustic environment,
setting and furniture
placement, low tech
AAC
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paper are directly available during conversations, to help clients
to express themselves.[20]
Augmentative and alternative communication
Several articles noted the availability of augmentative and alterna-
tive communication tools (AAC) as communication-facilitating
objects in the physical environment.[17,20,26,27,30] According to
the literature, the availability of AAC can facilitate and support
communication between people who are communication vulner-
able and professionals.[17,20,26] AAC should be tailored to the
needs of the person concerned.[17,27,30] Both low tech AAC
(non-electronic) and high tech AAC (electronic) were mentioned in
the included publications.
Figure 2. Factors in the physical environment which play a role in conversations between people who are communication vulnerable and healthcare professionals.
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Low tech AAC. The literature explains that people who are com-
munication vulnerable can benefit from non-electronic visual tools
or information during conversations,[20] such as signs or cue
cards,[26] alphabet boards,[17,20,30] pictures (charts),[30,36] com-
munication boards,[30] pain charts,[30] graphic topic set-
ters,[17,37] pictographic books,[38] picture pointing boards,[36]
translated picture resources,[36] and tools such as Talking Mats
[17,29]. Visual cues were used to increase communication effect-
iveness (e.g. for people who suffer from dementia), or to help
with following instructions (e.g. for people with communication
disabilities).[27,30]
Weitzel and colleagues [35] and Bruce and colleagues [26]
described that augmentative aids which focus on compensating
memory have also proved to be valuable in improving conversa-
tions. Examples of these aids are: remnant books, diaries and
watches, memory aids, memory wallets, memory books (with
autobiographical information), external memory aids, labelling
items, daily schedules with prompts and the use of real objects to
aid communication.[26,35]
High tech AAC. High tech electronic AAC were mentioned to sup-
port conversations, mostly facilitating verbal expression. Examples
are synthesized speech devices,[29] “TalksBac”,[17,29] “Dragon
naturally speaking”,[17] “Write: outloud”,[17] “Co: Writer”,[17] and
amplified speech.[27] Howe and colleagues reported in two publi-
cations [17,29] that electronic AAC systems such as synthesized
speech devices serve as facilitators to support conversations for
people with aphasia and dysarthria. Another AAC that appeared
to be helpful in supporting communication for people who suffer
from severe aphasia, was the program “TalksBac”.[17,29,39] Waller
and colleagues,[39] found that the use of TalksBac led to an
increase in the communication-vulnerable person’s control of the
conversation, and an increase in the communication partner’s
understanding of the person who is communication vulnerable.
Amplified speech of good sound quality can also support conver-
sations with professionals for people who, for example, suffer
from a communicative impairment.[27]
Discussion
This scoping review aimed to provide an overview of factors in
the physical environment that contribute to communication in
conversations between people who are communication vulnerable
and health-care professionals. In total, 16 publications were
included, containing various types of publications (book chapters,
discussion papers, and research articles) and different types of
research (literature reviews, qualitative and quantitative designs).
The findings revealed six factors that can have an influence on
conversations: (1) lighting, (2) acoustic environment, (3) humidity
and temperature, (4) setting and furniture placement, (5) written
information, and (6) the availability of AAC.
The findings of the studies in the current review did not always
explain why the factors in the physical environment had a positive
or negative influence on conversations. For example, in the stud-
ies by Park and Song [33] and Ruan and Lambert,[32] a question-
naire was used to explore the communication barriers perceived
by older patients and nurses. The results of this questionnaire
included, for example, the factors “uncomfortable room temper-
ature” and “poorly lit room”. Due to the nature of the data collec-
tion method, there was no further insight about how and
why room temperature and poorly lit rooms influenced
communication.
The results in the included studies were based upon observa-
tions from the perspective of the researcher,[27,30,37–39] the
views of health-care professionals,[26,30,32,33] the existing litera-
ture or the knowledge of the authors themselves.[20,28,29,34,35]
It was striking that in most of the included studies the perspective
of people who are communication vulnerable themselves is lack-
ing; although their point of view should be leading. Only four
studies included the views of people who were communication
vulnerable in their research,[30–33] leading to an insufficient
insight into the experienced facilitators and barriers of people
who are communication vulnerable.
Since this study did not examine the quality of the studies
reviewed, readers should not perceive the results as proven
effects, but (according to the aim of this scoping review) as fac-
tors that are important to consider during conversations between
people who are communication vulnerable and health-care profes-
sionals. The methodologies and designs in the articles were not
always described in detail; for example in the Howe study [29] the
method was described as a “review”, but it did not specify what
kind of review.
In this review the well-established Arksey and O’Malley frame-
work [23] was used to systematically conduct a scoping review
from scientific databases.
The use of the ICF as a theoretical foundation to describe the
physical environment contributed to a widespread acknowledged
interdisciplinary definition of the studied area. In this review,
reports written in English, Dutch as well as German were consid-
ered, however it is possible that studies written in other lan-
guages could also have met the inclusion criteria.
Several challenges relating to the search strategy will be fur-
ther discussed. Searching for literature about the physical environ-
ment was a challenge since the term is not commonly used in
research, and it is not a MESH term, although the term “physical
environment” is an acknowledged term in the ICF. We used mul-
tiple synonyms to ensure that all relevant publications about the
physical environment were included. Furthermore, in the search
process we used the keyword “communication disorders” to
include studies about people with communication disorders. We
added neurological diagnoses that are often linked to communica-
tion difficulties with the Boolean operator “OR” to further expand
our literature search. We did not include all neurological search
terms, since this would lead to an enormous number of terms
and therefore also publications. If a publication was found about
another neurological diagnosis which was not included as a MESH
term, but was related to the communication difficulties of the cli-
ent, it was included during the study selection phase. Despite the
rigorous search process, some studies could have been missed.
Although AAC are part of the physical environment as
“objects”, we did not specifically include AAC in our search strat-
egy since we did not focus on AAC as dedicated devices for indi-
viduals, but as objects that could be present in the physical
environment to support conversations. The research on AAC is
extensive, and focusing on specific AAC would blur the emphasis
on the physical environment.
The current scoping review excluded studies about children,
because their communication difficulties often relate to their
development and require different, specific adjustments.
Conversations with children also have a different process, as
parents most often play an important role in their health-care
process and decisions.
In this review, we specifically searched for information about
the role of the physical environment in health-care settings, since
effective communication is essential in these settings for client-
centred care and shared decision making.[1,4] The first setting to
provide communication friendly environments should be the
health-care setting, since these settings are fundamentally aimed
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at supporting people with an impairment. Health-care environ-
ments could set an example for other environments, such as pub-
lic spaces.
Current research about communication between clients and
professionals often focuses on the attitudinal and social environ-
ment; for example verbal communication strategies are studied,
such as types of questions, double checking, listening etc.[40,41]
This scoping review reveals that factors in the physical environ-
ment also have an important impact on conversations. These fac-
tors might also be supportive for conversations with clients who
are not necessarily communication vulnerable. We can wonder
why we provide wheelchair access ramps, but are often unaware
that we can also provide communication access ramps.[42,43]
The literature described strategies that can be used to imple-
ment changes to the physical environment: the awareness of
health-care professionals, and the use of toolkits or questionnaires.
An overall awareness by health-care professionals of the potential
influence of environmental elements on conversations is recom-
mended. O’Halloran and colleagues [30] argued, therefore, that
professionals should receive knowledge about interventions
related to adjusting the physical environment to improve conver-
sations. Howe [29] focused on speech and language pathologists,
who should address both personal and environmental factors
when providing interventions for people who are communication
vulnerable. Bruce and colleagues [26] developed a toolkit, the
Environment and Communication Assessment Toolkit (ECAT)
which provides an assessment of the physical environment, infor-
mation about the impact of the environment on communication,
and resources to make recommendations and implement inter-
ventions. This toolkit includes, for example, a tool that helps to
identify the appropriate text size for a person with dementia.[26]
The results of their study showed that the ECAT increased the
awareness of environmental modifications, influenced the practice
of recommending environmental modifications, and was beneficial
in diverse elements of clinical practice. The current review
revealed no other assessments that examine the physical environ-
ment. Such assessments do exist; however, these probably did not
emerge in this search because they often contain only a small
number of questions about the environment in relation to com-
munication. Examples are: the Craig Handicap Assessment and
Reporting Technique (CHART),[44] Measure of the Quality of the
Environment (MQE),[45] Measure of the Stroke Environment
(MOSE),[46] and the Stroke and Aphasia Quality of Life Scale-39
(SAQOL-39).[47] Furthermore, assessments often focus on one
diagnosis, such as the Profile of the Communication Environment
of the Adult Aphasic.[48] A systematic review looking at all meas-
ures which include questions about communication friendly envi-
ronments might be valuable.
Clinical implications and future research
Health-care professionals need to have a broader view of the
impact of the environment and the broad range of supportive
adjustments in the physical environment when communicating
with people who are communication vulnerable. However, profes-
sionals often have to work in inappropriate environments [49] and
do not have the ability to change this environment. Professionals
need the support of institutional governance and health-care sys-
tems to make the physical environments of institutions communi-
cation accessible.[19] On the other hand, as the results of this
review reveals, small adjustments can contribute to a communica-
tion friendly environment for conversations.
The findings of this review reveal the need for greater aware-
ness in health-care professionals with regard to factors in the
physical environment. Educational training should pay attention
to the importance of the six factors, an awareness of the impact
of the physical environment on conversations, and skills to adjust
the environment.
Most articles in this review described observational research,
and research studying the needs of people who are communica-
tion vulnerable from their own perspective, is lacking. More
research is needed to address these gaps, in order to better
understand the impact of the physical environment for people
who are communication vulnerable, and to provide professionals
with relevant tools and strategies to improve their conversations.
Qualitative methods could be used in future research to better
understand how people who are communication vulnerable and
health-care professionals perceive the influence of the physical
environment during conversations. Quantitative methods could be
used to study the effect which the factors identified in this
research have on conversations. Tools such as the ECAT [26] could
be combined for use as quantitative measurements of the physical
environment.
Conclusions
Our review found that relatively small and simple strategies to
adjust the environment (e.g. improving lighting, reducing noise,
using pen and paper, and using AAC such as talking mats) can
support communication in conversations. Adjusting the physical
environment can enable people who are communication vulner-
able to express themselves better, understand others better, and
be involved in decisions affecting their care and daily life. It is rec-
ommended that health-care professionals have an overall aware-
ness of the potential influence of environmental factors on
conversations. To date, as this scoping review confirms, little
attention has been paid to how and why these factors influence
conversations, and how people who are communication vulner-
able perceive them.
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